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Program Overview 

Program Purpose

Discover / Characterize

Identify Worlds that can Support Life

Serving the Community

ExoComm and the Exoplanet Travel Bureau
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NASA Exoplanet Exploration Program

3https://exoplanets.nasa.gov
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ExEP is a Program Office within the NASA 

Astrophysics Division
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Astrophysics Division, Science Mission Directorate

Exoplanet Exploration Program
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Astrophysics Division:  Driving Documents

Results of NWNH:

• WFIRST is top large-scale 

recommended activity

• NWNH technology program 

is top medium-scale 

recommended activity

6http://science.nasa.gov/astrophysics/documents



Astrophysics Division, NASA Science Mission Directorate

NASA Exoplanet Exploration Program
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Program purpose described in

2014 NASA Science Plan

1. Discover planets around other stars 

2. Characterize their properties 

3. Identify candidates that could 

harbor life

ExEP serves the science community and 

NASA by implementing NASA’s space 

science vision for exoplanets

https://exoplanets.nasa.gov

NASA’s search for habitable planets and life beyond our solar system



Serving the exoplanet science community by implementing NASA's 

space science vision for exoplanets

Exoplanet Exploration Program
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Show Me the Planets!

You Had Me at Habitable



Enabling Science Today

Show Me the Planets!
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Delivering Kepler’s Legacy

Kepler Close-Out

• Kepler closeout and final data 

processing continues steadily within 

overall schedule margin  

• SOC 9.3 Final Occurrence Rate

Products planned for June 2017

10Credit: NASA/ARC



Extending the Power of Kepler to the Ecliptic

Kepler K2

Upcoming

– Changed the position of the field for Campaign 16 – Kepler will observe 

in the forward-facing direction; emphasis on supernova science

– Release of Microlensing results from Campaign 9

11https://exoplanets.nasa.gov/k2



Exoplanet Discovery Doubling Time

“Mamajek’s Law”

12
Credit: J. Christenson



Partnering to Enable Key Projects for Strategic Reasons

Ground-Based Support for Space Missions

13

Keck Observatory:  (1/6 partner)

Key SMD Project and GO 

Investigations  

Large Binocular Telescope Interferometer:

Exozodiacal Dust Survey

University of Arizona NN-EXPLORE using WIYN Telescope

NEID Precision Radial Velocity Instrument 



Serving the exoplanet science community by implementing NASA's 

space science vision for exoplanets

Exoplanet Exploration Program
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Show Me the Planets!

You Had Me at Habitable



Enabling Science in Future

Show Me the Planets!
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WFIRST Microlensing Census for Exoplanets
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Credit: D. Bennett, M. Penny



Dark Energy, Infrared Survey… and Alien Worlds

Wide Field Infrared Survey Telescope (WFIRST)

• WFIRST in Phase A

• All technology milestones were met on 

time

– Five for IR Detector, now at TRL 6

– Nine for Coronagraph, now at TRL 5

• Actively studying making WFIRST 

starshade-ready. 

• Reviews for SRR/MDR: delayed to allow 

independent external review

• https://www.nasa.gov/feature/nasa-taking-

a-fresh-look-at-next-generation-space-

telescope-plans

17Credit: NASA/GSFC

https://www.nasa.gov/feature/nasa-taking-a-fresh-look-at-next-generation-space-telescope-plans


• Extreme precision radial velocity 

spectrometer (<0.5 m/s) for WIYN 

telescope 

• Laser frequency comb reference

• Plan for instrument 

commissioning:  August 2019

• Ongoing Guest Observer program 

using NOAO share of telescope 

time for exoplanet research.

• Please propose!
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NOAO 3.5-m WIYN Telescope,

Kitt Peak National Observatory,

Arizona

PI: S. Mahadevan 

NN-Explore Exoplanet

Investigations with 

Doppler Spectroscopy



The NASA Exoplanet Star (and) Speckle Imager

NESSI on WIYN 3.5m Observatory, Kitt Peak

• Speckle images in 

two simultaneous 

colors

• Resolution at or near 

diffraction limit

• Companion detection 

and characterization 

to delta magnitudes 

of ~5

• PI:  Steve Howell, 

NASA ARC
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http://www.wiyn.org/Instruments/



A Familiar Habitable Zone
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Credit:  Luc Forsyth 



Serving the exoplanet science community by implementing NASA's 

space science vision for exoplanets

Exoplanet Exploration Program
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Show Me the Planets!

You Had Me at Habitable



Enabling Science Today

You Had Me at Habitable
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Measuring HZ Exozodiacal Dust to Inform Designs of Future Missions

Large Binocular Telescope Interferometer

• 35-star survey, 

September 2018 

• Progress:  26 

stars observed

• Measurement 

Precision:  

~12 zodi, one 

star one sigma 
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Phil Hinz, PI

Credit: NASA/GSFCCredit: ESO/Y. Beletsky



Advancing Technology Readiness towards next Decadal Survey

Strategic Astrophysics Technology – TDEM 
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Appendix revision 

published January 2017



NASA Exoplanet Science 

Institute

• Sagan Summer School, July 2016 

“Is there a Planet in my Data?”

• Sagan Summer School, August 2017 

“Microlensing in the Era of WFIRST”

• NASA/Keck times (90 nights/yr) supports 

Exoplanets, Cosmic Origins, Physics of the 

Cosmos and Solar System Science

• Exoplanet Archive tracks 

exoplanet population and 

Kepler pipeline products

• ExoFOP supports Kepler 

& K2 sources follow-up
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How Much Longer Can Mamajek’s Law Last?

26Credit: J. Christiansen

WFIRST – 12 years
TESS – 5 years
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Serving the exoplanet science community by implementing NASA's 

space science vision for exoplanets

Exoplanet Exploration Program
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Show Me the Planets!

You Had Me at Habitable



Enabling Science in Future

You Had Me at Habitable
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(mid 2030s)

Possible New Worlds Exoplanet Telescopes
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Habitable Exoplanet 

Imaging Mission 

(HabEx)

Origins Space 

Telescope (OST)

Large Ultra-Violet 

Optical Infrared 

Telescope (LUVOIR)



Announced by NASA March 20

Medium-Scale Space Mission Concepts
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Coronagraph/Telescope Technology Needs

31

Coronagraph 

architectures

Detection Sensitivity

Angular Resolution
Contrast

Deformable mirrors

Image post-processing

Contrast Stability

Wavefront

sensing and control

Large monolith

Segmented 

Segment phasing and rigid body 

sensing and control

Telescope vibration 

sensing and control
Ultra-low noise visible and infrared detectors



Starshade Technology Needs
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1) Starlight Suppression

Suppressing diffracted light 

from on-axis starlight (S-1)

Suppressing scattered light off petal 

edges from off-axis Sunlight (S-2)

Positioning the petals to high accuracy, blocking on-axis starlight,

maintaining overall shape on a highly stable structure (S-5)

Fabricating the petals 

to high accuracy (S-4)

2) Formation Sensing 

and Control 

3) Deployment Accuracy 

and Shape Stability

Maintaining lateral offset requirement 

between the spacecrafts (S-3)

S-# corresponds to ExEP 

Starshade Technology Gap number 

http://exoplanets.nasa.gov/exep/ 

technology/gap-lists



Accommodation Study to Enable a Rendezvous at L2

WFIRST Starshade-Ready

• WFIRST Starshade could directly image habitable-zone 

exo-earths in late 2020s
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Coronagraph Filters



Early Inner Disk Deployment Trials at JPL
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Starshade Optical Shield
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Serving the exoplanet science community by implementing NASA's 

space science vision for exoplanets

Exoplanet Exploration Program

36

Show Me the Planets!

You Had Me at Habitable



Serving the Community
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NASA Exoplanet Science 

Institute

• Sagan Summer School, August 

2017 

“Microlensing in the Era of WFIRST”

• NASA/Keck time (90 nights/yr) 

supports Exoplanets, Cosmic 

Origins, Physics of the Cosmos and 

Solar System Science

• Exoplanet Archive tracks 

exoplanet population and 

Kepler pipeline products

• Exoplanet Follow-up 

Observing Program 

supports Kepler 

& K2 sources follow-up
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Confirmed

In the HZ

Candidates



Data Visualization Tools and New Thematic Exoplanet Hub

Exoplanet Communications
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exoplanets.nasa.gov

Replaced exoplanets.jpl.nasa.gov

Exoplanet-thematic content featuring 

content across NASA.

3D, interactive planet renderings

Custom planet textures can be created 

for press releases.
(contact the Comm team in advance)



Exoplanet Travel 

Bureau
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jp l .nasa.gov
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